Exploring receptor selectivity of the chimeric relaxin family peptide R3/I5 by incorporating unnatural amino acids.
Relaxin family peptides perform a variety of biological functions by activating four G protein-coupled receptors, namely RXFP1-4. Our recent study demonstrated that selectivity of the chimeric relaxin family peptide R3/I5 towards the homologous RXFP3 and RXFP4 can be modulated by replacement of the highly conserved nonchiral B23Gly or B24Gly with some natural l-amino acids. To investigate the mechanism of this modulating effect, in the present study we incorporated unnatural amino acids into the B23 or B24 position of a semi-synthetic R3/I5 that was prepared by a novel sortase-catalysed ligation approach using synthetic relaxin-3 B-chain and recombinant INSL5 A-chain. R3/I5 was a weak agonist for RXFP3 after B23Gly was replaced by D-Ala or D-Ser, but a strong antagonist for this receptor after B23Gly was replaced by corresponding l-amino acids. However, these replacements always resulted in a weak agonist for RXFP4. Thus, configuration of the B23 residue of R3/I5 affected activation of RXFP3 but not RXFP4. For the B24 residue, both size and configuration affected receptor selectivity of R3/I5. l-amino acids with an appropriate size, such as L-Ser and L-Abu, had the greatest effect on increasing the selectivity of R3/I5 towards RXFP3 over the homologous RXFP4. Our present results provided new insights into receptor selectivity of R3/I5, and would facilitate design of novel agonists or antagonists for RXFP3 and RXFP4 in future studies.